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Abstract(KPA) 



PURPOSE: A closed metallic nozzle for a high-pressure vessel and a method of settling the metallic nozzle to a plastic vessel are 
provided to maintain strongly settled state of the nozzle and a plastic liner despite external impact or repeated fatigue load, and to 
prevent gas from leal<ing from a high-pressure composite vessel. 

CONSTITUTION: A closed metallic nozzle tor a high-pressure vessel comprises a cylindrical nozzle head part(2) vertically forming a 
vent holed 4) in the middle part, and a nozzle wing part(7) protruded on the outer periphery of the lower end of the nozzle head part. 
A threaded part(1) is formed at the upper end portion of the inner periphery of the vent hole. The nozzle wing part forms support holes 
(3) at the outer end portion and forms projections for fixing(4) vertically bent-up from the outer surface of the support hole. The nozzle 
wing part has an upper-coupling support part(6) forming an inner bent-up slant surface(5) bent up from the inner surface of the vent 
hole. The nozzle has lower-coupling support parts(10) forming slant-surface support projections{8) protruded from the center of the 
lower end of the nozzle wing part downward. The lower-coupling support part forms an uneven part for fixingO), on the outer surface 
of the slant-surface support projection. 

© KlPO 2003 



Abstract 



The present invention relates to the metal nozzle combined with the plastic liner of the used composites use of an instrument in the 
reservoir of the compressed natural gas etc. and the method for joining the metal nozzle to the plastic liner. 

Since it organizes in the support pore and support pore outer side surface to be curve-cut in the shape of a reverse taper, the melting 
plastic resin solidifies in the inside with contraction and the nozzle of the present invention can maintain the engaging state in which 
nozzle and plastic liner are secure even the external shock or the cyclic fatigue load. And moreover, the settlement method of the 
present invention has the effect that can prevent that the gas is leaked in the high pressure composites container which uses the 
metal nozzle since maintaining the powerful concurrence force of the plastic liner and nozzle. 



Representative drawing 

___ 

Keyword (s) 

The closed nozzle for the high pressure tool, plastic liner, metal nozzle, insert molding, composites. 
Description 



■ Brief explanation of the drawing 

Fig. 1 is the present invention metal nozzle cross-sectional view. 
Figure 2 is a plane view of the present invention metal nozzle 

Figure 3 is a cross-sectional view of the high pressure tool showing the state joining the metal nozzle of the present invention to the 
composites container 
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Figure 4 is a Graff whicli comparatively experiments the adhesive force of the nozzle joined to method of the present invention. 

Description - of the denotation about - among drawing main part. 

1 : screw part 2: nozzle head unit 3: support pore 4: jaw part. 

5: inner side bend four sides 6: upper tightening supporting part 7: nozzle wing part. 

8: four sides supporting protrusion 9: the catching main part 10: bottom side tightening supporting part 11: metal nozzle. 
12: plastic liner 13: carbon fiber / epoxy resin composites 14: through-hole. 



■ Background Art 

The present invention relates to the metal nozzle combined in the reservoir of the compressed natural gas etc. with the plastic liner of 
the used composites use of an instrument and the method for joining this nozzle to the composites container. In the present invention, 
the material which makes the liner of container into the plastic like HOPE and which wets the carbon fiber or the glass fiber in the 
polymer resin like the epoxy resin and which it winds on liner and which becomes is referred to says to be the composites. It makes 
liner for the light weight with the plastic and it wets the carbon fiber or the glass fiber in the polymer resin like the epoxy resin and it 
wind (wrapping)s and the high pressure tool like for car natural gas fuel reservoir makes In the upper part. Here, HOPE, the 
polypropylene, the polyester resin etc. are used as the used plastic. 

This plastic liner ins comparison with the metallic liner and the weight is light and anti-corrosive is big. And it very stands well in the 
repetitive charge fatigue. Moreover, the advantage of comparing to the metallic liner and shortening the charging time is carried. But it 
has the disadvantage the connection part of the plastic liner and metal nozzle is unable to be secure in case of using such plastic 
liner and due to this, that it is easy in the long term usage that the gas leaks out. Particularly, the metal nozzle is inserted and liner Is 
molded with the injection molding or the rotary molding but in this case, the use of adhesive is difficult. 

Because it has to endure the high pressure more than 200 pressure, the compressed natural gas reservoir has to manufacture with 
the material enduring the high pressure. Preexistence, liner was made into the metallic material and it wound with the carbon fiber or 
the glass fiber and it made in the upper part. By using the HDPE (it hereinafter says to be HOPE) for and, the charging time reduction 
of the gas, the plastic liner is made for the light weight which recently enters with the injection (injection molding) or the rotary molding 
and it winds with the carbon fiber or the glass fiber wetted with the epoxy resin and the glass fiber makes in the upper part. Here, the 
adhesive property of the metal nozzle and plastic liner becomes a problem in case of using the plastic liner. The method for setting up 
fastener in the conventional technology for to resolving this problem and physically adhering nozzle and liner closely is applied. 

The weight is heavy and the conventional metallic liner is very weak to the corrosion. And the manufacturing cost is expensive. On 
the other hand, while the composites container using the plastic liner is nimble and anti-corrosive is carried, it stands well in the 
repetitive charge fatigue. And the gas charging time is short. For this reason, presently, various composites containers of 
developments using the plastic liner are actively progressed. Because the junction state of intermetal and plastic cannot use adhesive 
as the property of in manufacturing process in case of doing not have the big problem but using the plastic liner, in welding liner and 
nozzle with adamantly in case of using the existing metallic liner it There can become gap after making between the plastic covering 
metal. And the leak of the gas can be generated due to moreover, moreover, the extension impact, the temperature change, the 
sudden transmission of pressure, the work for of the repeated load, and the progress of the use soft water by the gap interval of the 
metal nozzle and plastic liner. Tlie method for setting up fastener and adhering nozzle and liner closely has existing technologies for 
resolving such problem. But structure is difficult that structure is complicated and it applies such technology to the real product and 
the airtight about the high pressure gas is difficult to maintain. Particularly, it is very difficult to be the crime installed at the nozzle 
inside, magnet set up. And outgassing to outside film is done not have number. 

The generally low surface energy, that is, activity of the surface of the plastic is worse than and the adhesive force and wettability fall 
down. Particularly, in case the adhesive property of the department of metal very bad, and molten resin and metal meet, the residual 
stress remains in surrounding due to the sudden cooling. Therefore, there can be limit it prevents that the gas leaks out as the 
chemical modification in the plastic and metal or the physical adhesion process which it does not surface-process. 



■Technical Task 

The present invention relates to the method for adamantly joining the metal nozzle which is suitable for the container made of the 
composites and such metal nozzle with the plastic liner of the composites container. 

This inventor organized the metal nozzle in the specific form. It confirmed to could prevent from the gas leaking out from container and 
even if the composites container which adamantly could join the metal nozzle to the composites container since doing the proper 
surface process and uniting with the plastic liner of the composites container with moreover, the metal nozzle and used the metal 
nozzle used the long time the present Invention was completed. 



■ Structure & Operation of the Invention 

The present invention relates to the metal nozzle which is suitable for the high pressure natural gas resen/oir and the method for 

joining the metal nozzle to the plastic liner. 

As shown in figs. 1 and 2, the metal nozzle of the present invention is comprised. 
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The metal nozzle of the present invention is comprised of the nozzle wing part (7) having the upper tightening supporting part (6) in 
which a plurality of support pores (3) is formed in the nozzle head unit (2) and nozzle head unit (2) external periphery of the lower 
end of the cylindrical shape in which the through-hole (14) is formed in center into upward and downward and the screw part (1) is 
formed in the through-hole (14) inner circumference top end portion into discoid and which is vertically bent to the upwards in the 
support pore (3) outer side surface and in which the inner side bend four sides (5) which is curve-cut to the upward outside in the 
support pore (3) inner side while the jaw part (4) having incline is formed as the outside line end part is formed. 

Moreover, in the center that it does with the nozzle wing part (7), four sides supporting protrusion (8) of the shape of frame protruded 
to the downward exterior is formed and it Is comprised of the bottom side tightening supporting part (10) in which the catching main 
part (9) is formed as the upper in four sides supporting protrusion (8) outer side surface. The aluminum, the brass (Bronze) etc. are 
manufactured with the aluminum, the brass (Bronze) etc. 

In fig. 1 , it was formed so that the reverse taper construct in the groove part of the bottom side tightening supporting part (10) and 
upper tightening supporting part (6) and the melting plastic resin was injected In the inside and the groove part solidified and the 
plastic liner (12) did not come out from the nozzle (11) In the Internal pressure of container or the external shock or the unexpected 
cyclic fatigue load. 

Figure 2 is a plane view of nozzle. If it cools to the insert injection molding in the melting of on characteristic high temperature of the 
plastic to adhere the metal nozzle (11) and plastic liner (12) and plastic liner (12) are solidified, the contraction occurs. By taking 
notice of advantage and as shown in Figure 2, making the support pore (3) while the here icy melting plastic solidifies, the contraction 
occurs on top of one another of the nozzle (1 1 ) and the plastic liner (12) Is more adhered by strongly in the nozzle (1 1 ). The top area 
and bottom portion of the plastic are detached and it does not have the power pulled and the power falls down from the adhesive part 
of the department of metal but by using this kind of method for on top of one another plastic, one condition Is and the adhesive part 
operates and the existing nozzle has the strong adhesive force. 

Figure 3 Is a cross-sectional view of container showing the state joining the metal nozzle to the composites container In the present 
Invention. 

Because metal and plastic have the low coherence, it is necessary to have the fabrication process of the various. In the present 
invention, the metal nozzle (1 1 ) was processed as acid and it made in the surface and minute it processed with plasma in the upper 
part and the wettability of the surface was improved and due to this, the adhesive property of the plastic and metal was improved. If 
the hydrochloric acid aqueous solution of about 20% dips about for 10 minutes, the minute unevenness is formed in the metal surface 
as the method for being used when the acid etching forms the unevenness which is minute in the metal surface with the corrosive 
attack of the hydrochloric acid. Moreover, the thermosetting adhesive of the phenol resin system or the urethane type is coated the 
surface of the metal nozzle (11) processing with plasma with. While the hardening process occurs in the injection molding with the 
hot heat of the melting plastic, this phenol resin system thermosetting adhesive chemically unites with the molten resin. Moreover, by 
the melting plastic meeting the metal nozzle (11) and drastically cooling when the metal nozzle (11) being inserted and injecting the 
plastic liner (12) part the residual stress Is generated In the contact surface due to the contraction of resin. It Is easy due to this, that 
the liner material easily falls down from the contact surface and the gas Is leaked or liner Is destroyed. Therefore, the metal nozzle 
(l 1) is inserted to 70'C~90°C after the hot and it performs injection molding. At this time, because of if temperature is so high in case of 
the HOPE in which the temperature of the nozzle (11) varies according to the kind of the liner resin but which is very much used for 
liner, the degree of crysrtallinity of resin being enhanced and the contact surface surrounding being so easily broken (brittle) and 
becoming, 70t;~90t; is appropriate. 

The metal nozzle as shown in figs. 1 and 2 mechanically is processed. It has the danger in which the high internal pressure hangs 
on the pressure vessel and the adhesive part of the metal nozzle (11) and plastic liner (12) falls down due to the moreover 
unexpected external shock or the repetitive fatigue load. To prevent this problem, as shown In figs. 1 and 2, the shape of the metal 
nozzle (1 1) is designed and the shape organizes in the form in which the plastic liner (12) part is compulsively connected. The 
reverse taper was in the groove part to zoom and as shown by the support pore (3) in figs. 1 and 2, it prevented from the liner (12) 
coming off from the nozzle (11). By the resin putting the nozzle (11 ) in the mold after heating and is the nozzle (11) fused being 
injected by the mold and resin being filled to the high pressure and cooling the liner (12) of the groove part does not free from. 
Moreover, while the resin which is fused by forming the support pore (3) In the nozzle (11), cools, it is more strong and the liner In 
which the contraction to upward and downward of the support pore (3) occur sticks the nozzle (1 1 ). That is, the resin filled with such 
support pore (3) play a role of strongly uniting like rivet the nozzle (11) and liner (12) it is contracted by cooling. 

Preprocessing as to the nozzle, which is machine-processed in order to enhance the adhesion of the plastic liner (12) and metal 
nozzle (11) is required. Generally, the adhesive property improves the adhesive property with the modifying a surface which the whole 
mechanical property of each material does not diversify because of depending on the surface property of the contact surface between 
the material reciprocity and diversifies only the property of the surface. In this development technology, the metal nozzle was 
processed as acid and acid had the minute concavo-convex. It processed with plasma in the upper part and the residue carbon 
contamination existing In the surface was removed and in case tlie metal nozzle was the aluminum, the thickness of the aluminum 
oxide was increased In the surface layer and the wettability of the surface was improved and due to this, the adhesive property of the 
plastic and metal was improved. Moreover, by using the thermosetting adhesive for the metal nozzle (1 1 ) processing with plasma. It 
coated. The leakage of the gas generated in the plastic liner (12) and the simple metal nozzle (11) which it physically bound which 
was overcome through this pre-processing. 

In the contact surface of the metal nozzle (11) and the plastic liner (12) manufactured by the insertion injection molding process, by 
injecting the metal nozzle (11) which it pre-processed in order to minimize the residual stress generated due to the contraction of 
resin and make the adhesive force promoted resin in about 70t;~90'C after inserting into the mold after the hot the difference of the 
contraction by the temperature differential of the metal nozzle (11) and resin were minimized and the adhesive force was increased. 

By using the nozzle (11) suggested of the present invention the adhesive force between the plastic liner (12) which became In the 
composites high pressure tool with the provisonal planting Mun JeSi and the nozzle (11) can be made promoted and the leak of the 
gas can be prevented. The plastic liner (12) Is easy due to the shape of the proposed nozzle (11), It Is not separated from nozzle. 
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And the adhesive force increases due to the surface process of the nozzle (11) and use of the thermosetting adhesive and the leal< of 
the gas is prevented. Figure 4 shows the result which processes by using the plasma after undergoing an acid process of aluminium 
with the method proposed with the case of being the surface process not issued in the general aluminium, and measures the 
adhesive force with the HOPE when coating the upper part with the urethane type thermosetting adhesive. The adhesive strength 
measurement measured based on the ASTM D1876. It is seen to the adhesive force compare to the material for general purpose and 
be improved as about 782% as been seen. In the composite material pressure vessel through this kind of method, the problem of the 
outgassing of the connection part of the metal nozzle (11) which was the difficult problem of being generally generated and plastic 
liner (12) were solved. It can apply to the pressure vessel of not only the pressure vessel for the natural gas vehicle but also the 
other form and it apply the material of nozzle to not only aluminium but also the other metal and this technology is applicable to the 
plastic resin in not only the HDPE but also the other polymer resin. 



■ Effects of the Invention 

Since it organizes in the support pore and support pore outer side surface to be curve-cut in the shape of a reverse taper, the melting 
plastic resin solidifies in the inside with contraction and the nozzle of the present invention can maintain the engaging state in which 
nozzle and plastic liner are secure even the external shock or the cyclic fatigue load. And moreover, the settlement method of the 
present invention has the effect that can prevent that the gas is leaked in the high pressure composites container which uses the 
metal nozzle since maintaining the powerful coherence of the plastic liner and nozzle. 



Scope of Claims 



■Claim 1: 

As to the metal nozzle for the high pressure tool, the nozzle head unit (2): and the jaw part (4) which is protruded to discoid in the 
nozzle head unit (2) external periphery of the lower end and in which a plurality of support pores (3) is formed in the outside line end 
part and which is vertically bent to the upwards in the support pore (3) outer side surface and having incline in the outer side tip-end 
part of the cylindrical shape in which the through-hole (14) is formed in center into upward and downward and the screw part (1) Is 
formed in the through-hole (14) inner circumference top end portion are formed. 

The sealed metal nozzle for the high pressure tool which is done by feature to organize in the nozzle wing part (7) having the upper 
tightening supporting part (6) In which the inner side bend four sides (5) which Is curve-cut to the upward outside in the support pore 
(3) Inner side is formed. 



■Claim 2: 

The sealed metal nozzle for the high pressure tool of claim 1 , wherein in the center that it does with the nozzle wing part (7), it 
includes to the bottom side tightening supporting part (10) in which four sides supporting protrusion (8) of the shape of frame 
protruded to the downward exterior is formed and the catching main part (9) Is formed as the upper in four sides supporting protrusion 
(8) outer side surface In more. 



■Claim 3: 

The sealed metal nozzle for the high pressure tool of claim 1 , wherein the metal nozzle Is to the aluminum or the brass. 



■Claim 4: 

The method the hot one metal nozzle is in the injection molding of the plastic liner the insert molding (insert injection molding) after 
forming the unevenness which is minute in the metal nozzle surface and coating the plasma treatment and the upper part with the 
phenol type or the urethane type thermosetting adhesive as to the method for joining the metal nozzle to the plastic container in the 
upper part and for joining the metal nozzle and plastic liner. 



■Claim 5: 

The method for joining the metal nozzle and plastic liner of claim 4, wherein the plastic liner is HDPE; the metal nozzle is the aluminum 
nozzle; and the hot temperature of the metal nozzle is 70--90'C. 



Drawing 



■Fig. 1 
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■Fig. 3 
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